radio maxima. Relative to the galactic nucleus the northeast side of the galaxy is approaching and the south-west side is receding. From these observations Searle concludes that if the faint optical radiation discovered by Arp is a pathway connecting the galactic nucleus with the radioemitting regions, it may lie in the galactic plane, and may be of trailing spiral form. Figure 1c shows the superposition of the 80 MHz isophotes on a sketch of Arp's photograph of NGC 1316. This comparison suggests that the arc-like structure of the radio emission represents an actual extension of the trailing spiral arms observed optically.
It is interesting to note that a map at 3000 MHz obtained by Wade 18 with lower (16') resolution contains some evidence of the fine structure which our higher resolution observations have revealed.
Comparison of the intensity ratios at 80 MHz and 2650 MHz imply that in Fornax A the western component has a slightly steeper spectral index than the eastern component.
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cm Radio Sources Associated with
Clusters of Galaxies
M. M. KOMESAROFF, O. B. SLEE AND C. S. HIGGINS

Division of Radiophysics, CSIRO, Sydney
A survey of clusters of galaxies from AbelPs catalogue 1 has been carried out using the Mk II 11 cm receiver recently installed at Parkes. For the present preliminary report only sources with flux densities down to about 0.3 f.u. will be considered, although the sensitivity limit of the receiver is about one-sixth of that value.
Thirty-eight clusters were studied, of which 13 were found to contain radio sources within the above flux density range. The total number of such sources detected was 24, and the total area of sky surveyed was 33 square degrees, giving an average of 0.74 sources per square degree. From results kindly provided by J. G. Bolton and J. Wall, the source count down to the same flux-density level, over much wider areas of the sky is only about one per five square degrees, indicating that the majority of sources detected in the present survey are actually associated with the clusters. This conclusion is supported by the strong concentration of sources towards the cluster centres. A source was considered to be associated with a cluster if it lay within an angular distance of the centre corresponding to 800 kpc, according to Abell's distance scale. (Abell uses the same radius for his galaxy counts.) However, circles of radii only one-fifth of this value contain between one-third and one-quarter of all sources. Clearly if the source disttibution were random, only about one-twenty-fifth of the total number would lie within the smaller radius.
Twenty-four of the clusters studied were at distance 3 on Abell's scale. For this group the photored magnitude of the tenth brightest cluster member lies between 14.9 and 15.6. From this we can make an approximate estimate of the 11 cm radio index, which is the difference between the radio magnitude as defined by Hanbury Brown and Hazard 2 and the photographic magnitude. We assume that the photographic magnitude is fainter by about l m than the photored magnitude, and that the intrinsic spread within a cluster is 2 m . On these assumptions, sources with flux densities between 0.3 and 1.5 f.u. have 11cm radio indices between -3.0 and -7.5.
Corresponding values for Cygnus A, Hydra and Virgo A are approximately -8.6, -7.6 and -2.7 respectively. On the other hand, assuming radio frequency spectral indices of about -0.7, the values for 'normal' galaxies lie between about +2.0 and +4.0.
2 -3> 4
It seems therefore that the weaker radio emitters may represent a population intermediate in properties between the extreme radio galaxies and 'normal' galaxies. Detailed comparisons of radio and optical data, measurements of radio spectral indices and perhaps of polarization, should help clarify this point. 
Fan-beam Observations of Bright Galaxies
M. J. CAMERON AND J. R. GLANFIELD
School of Physics, University of Sydney
A survey has been made of 139 bright southern galaxies using the 1'.5 X 4° fan beam of the E-W arm of the Mills cross. These represent a largely complete sample of galaxies down to a limiting total optical magnitude of '-•'11.0 when corrected for Galactic absorption by 0.35 cosec /? and for internal absorption due to the tilt of the emitting galaxy.
1,2
Of these, 54 were detected down to a limiting radio flux of 0.4 f.u., at which level the probability of a misidentification is 10%. No a priori distinctions were made between the galaxies on the basis of strong radio emission or optical peculiarities.
To compare the radio emission with the optical emission, radio magnitudes were calculated by M m = -53.45 -2.5 log S i0B so that the radio index 3 the ratio of the optical to the radio flux (Af(tot) CO rrected = total magnitude corrected for Galactic and internal absorption). The galaxies were then examined for correlations between radio and optical properties such as dependence on galaxy type on the Hubble and Morgan classifications. the number detected and observed for each type. The latter diagram shows clear evidence for a correlation between galaxy type and radio index, with the highest proportion of detected galaxies being of type Sbc, Sc and Scd, and the lowest proportion being of type Sa, Sab and Irregular. From Figure la it is evident that the comparatively high proportion of elliptical galaxies detected is due to the well-known 'radio-galaxies' with low radio indices.
The radio index of all other detected types, with the exception of radio galaxy NGC 1316 and Seyfert galaxy NGC 1068, appear to be grouped around a value of about +2, corresponding to the commonly designated 'normal galaxies'. There is, however, considerable observational selection because of the radio detection limit, and if all galaxies were included the mean radio index could well be higher. For example, there exists a class of undetected Sc spirals with significantly low ratio of radio to optical emission, namely NGC 3621, 4517, 5530, 5643, 908, 1637 and 7793. Figure 2a plots the radio index against the Morgan galaxy type for the detected galaxies where the classification is available, and Figure lb gives the number observed and detected for each type. For this classification there is a much closer correlation between radio index and galaxy type. The proportion of detected galaxies reaches a maximum at type f and falls away more or less uniformly on either side. The single classified 'radio galaxy' was NGC 4486 (Virgo A), a type k galaxy. The detected galaxies show a minimum radio index at type af agreeing reasonably with the percentages detected. Although the pattern of radio index against type may be distorted by observational selection, it does appear that types af and f are the strongest radio emitters compared with their optical emission. The dispersion in the radio index is much less than for the Hubble classification and could largely reflect errors in classification and measurement. The galaxies NGC 1068 and NGC 4038-39 fall significantly below the individual means for their spectral classes. The Andromeda nebula, an Sb or kS5 galaxy outside the declination range of the Mills cross, has 5 Af 158 = 5.8 so ^408 = 4.6, which is a low ratio of radio to optical emission for an Sb galaxy. However, on the Morgan classification of 21 'normal' galaxies also classified as type k, none were observed, including SBb spiral NGC 4699, Sab spirals NGC 1398, 4594 and Sc spirals NGC 936 and 3384. Yet several Sb spirals not of spectral type k were detected. Thus the high radio index of the Andromeda nebula is in agreement with the correlation between the radio index and the degree of central concentration of light of the galaxy, or in turn, the spectral type, as given by the Morgan classification. This work was supported by grants from the U.S. National Science Foundation and the Australian Research Grants Committee.
MORGAN CLASSIFICATION
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Neutral Hydrogen Observations of NGC 5236
B. M. LEWIS
Mount Stromlo Observatory, Australian National University, Canberra NGC 5236 is the fourth galaxy beyond the local group to be investigated at Parkes. Most of the observations were made with a single-channel 21 cm line receiver, coupled to the 210 ft dish. The half-power beamwidth is 13'.5. Declination scans were made through the galaxy, and treated by methods already established for NGC55 1 , NGC 300 2 and NGC 3109 3 . The peak antenna temperature is 1.5 °K.
Profiles of signal strength v. velocity have been constructed for a grid of points spaced at 6' intervals across the galaxy. These data have been used in three ways. (a) Integration under all the profiles and summing over the galaxy gives a hydrogen mass of 4.1 x 10 9 M® for an assumed distance of 3 Mpc (uncorrected for internal absorption). (b) Inferences can be drawn about the distribution of HI in the galaxy. When integrated hydrogen isophotes (jr a dF) are plotted over the surface of the galaxy, the centroid is found to lie 2' south and west of the nucleus. This difference in position can scarcely be explained by pointing errors, and is thought to be real. Roberts 4 favours a model HI distribution with the neutral hydrogen spread predominantly in a ring about the nucleus. Of the 9 galaxies he has investigated with sufficient resolution, M31 is the outstanding example, having a ring of radius 10 kpc. This model can also be fitted to each of the other 8. For more distant systems such as NGC 300 and NGC 5236, the presence of a ring can be detected by plotting contours of antenna temperature from major axis profiles against velocity.
In this way, Shobbrook and Robinson 2 clearly resolved a ring of radius 7'.5 in NGC 300. However in the equivalent diagram for NGC 5236 two concentrations of hydrogen appear at 6' and 18'.5 south of the nucleus, a result clearly inconsistent with a ring model of the hydrogen distribution.
(c) The third and most important kind of data derived from the grid profiles, is the velocity associated with their peak signal strength. A plot of the velocity contours over the galaxy (Figure 1 ) provides the most coherent view of the velocity field. A systemic velocity of 505km/s is read from this diagram, and extreme velocities of 625 and 387 km/s occur at radii of 25.8 and 16.3 kpc respectively. Within a radius of 8' of the nucleus on Figure 1 , the velocity contours are almost normal to the axis of the bar of NGC 5236 (at a position angle of 53°), even though the overall length of the optical bar is < 2'. The position angle of the line joining the two turnover points in Figure 1 is 0° (due north-south), and defines the kinematic major axis. It agrees fairly well with the value of 172° indicated as the position angle of the major axis by the outer HI isophotes. It contrasts sharply with the optical estimates of 45° by Danver 6 and 140° by van Damme. 6 A difference of about 40° between optical and hydrogen axes is also seen in the case of NGC 300. Using optical isophotometry, De Vaucouleurs 7 concludes that the major axis of NGC 300 is at a position angle of 109°, which is also the axis of the bar. The axes derived from the hydrogen isophotes and the kinematical major axis are at 148° and 149° ± 3° respectively. Both NGC 300 and NGC §236 share the peculiar features of Figure 1 , where the turnover points are set asymmetrically about the nucleus, and the velocity contours are normal to the bar axis. Table I summarizes the similarities between the two galaxies. All the numerical results have been calculated assuming that the major axis is identical to the kinematic axis.
The mean value of the Bottlinger masses derived from each turnover point has been used in deriving the value of MT/L ratio. Although the distortion in the velocity diagram has yet to be explained, it is certain that large noncircular motions exist in both galaxies.
